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Abstract
OBJECTIVE: To verify the effects of scraping thera-
py on the weightlifting ability by measuring the
subjective sensation, and changes of biomarkers.
METHODS: Five students, who have been trained
for 3 years in a sport school in China were partici-
pated in this study. A course of scraping therapy
was applied to intervene during the normal 7-week
of weightlifting training programme. The ability of
weightlifting, the scale of rating perceived exertion
and serum biochemical markers were measured be-
fore and after the intervention.
RESULTS: Scraping therapy caused a significant in-
crease in weightlifting ability (P<0.05). The level of
rating perceived exertion remained stable with the
increase in the training volume. Immuno-globulin
A was significantly increased (P<0.05), and creatine
kinase and blood urea nitrogen were significantly
decreased (P<0.05). No significant changes were
observed in white blood cell, neutrophil, and tes-
tosterone.
CONCLUSION: Scraping therapy may facilitate
weightlifting ability mainly by decreasing weight
sensation and improving serum biochemical pa-
rameters.
© 2014 JTCM. All rights reserved.
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INTRODUCTION
Scraping therapy is a traditional Chinese therapy that
employs skin scraping with different kinds of instru-
ments using types of techniques based on the theory of
meridian to cause petechiae and ecchymosis for treat-
ment and health care. It has been thought that scrap-
ing therapy (Gua Sha) originated in China since the
Stone Age, as one of four naturopathies along with acu-
puncture and moxibustion, Tuina, and foods Diets in
the practice of Traditional Chinese Medicine (TCM).1
"Gua" means to scrape or rub; "Sha" means sand, and
it is the petechiae that makes the skin rough like shark-
skin after scraping, as though there were sands on it. It
describes stasis within the tissue as well as the petechiae
raised from scraping signifying liberation of that stasis.2
Scraping indicates both the action and the visual result
of the practice. It involves palpation and cutaneous
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stimulation of the skin by a round-edged instrument
where the pressure results in the appearance of small
red petechiae which fades within 2-3 days.3,4 As the
mechanism of scraping therapy, it could improve nor-
mal circulation and metabolic process,5-9 enhance the
liver antioxidation level,10-12 prolong the endurance
time,13,14 enhance the amount of white blood cells
(WBC) and neutrophils,15,16 and reduce muscle pain.17
Scraping therapy has been found to improve muscle
strength in university students.18 All the subjects of
scraping therapy in the previous works were either pa-
tients or healthy subjects. However, no study has been
done on sport players to observe the improvement of
sport performance. The skill of weightlifting can be en-
hanced due not only to the training and exercise, but
also related to heredity, coach athlete interaction, recov-
ery enhancement, injury, nutrition, etcetera.19 The pres-
ent study aimed to investigate the effects of scraping
therapy on weightlifting training, to explore the mecha-
nisms of the changes of the adaptation to weight sense.
For the better understanding of possible mechanisms,
the changes of several biomarkers were analyzed.
METHODS AND PROCEDURE
Design and experimental environment
To avoid possible impact of the setting on the out-
come, scraping intervention was performed during
warm weather season (average temperature: 27℃ ),
without direct sunlight, infrared radiation, and in-
door-outdoor ventilation.20,21 The subjects have break-
fast, lunch, and dinner in the same restaurant of the
sport school as before the study (Figure 1).
Subjects
This study included 5 volunteers from a sport school
in Ganzhou, China. They were male, with the baseline
features as follows: the average age was (15.2 ± 1.5)
years, the average weight was (66.3±22.0) kg, the aver-
age height was (164.7±6.2) cm, and average body mass
index was 22.1±4.4. The duration of training experi-
ences was (26.0±5.6) months, the average athletics lev-
el was 2.6±0.6 [Note: the titles of athletes in China in-
clude international masters of sports (1 ++ ), masters of
sports (1 + ), first grade (a), second grade (b) and
third grade sports people (c), and young athletes (d)].
All subjects had no health problem by physical exami-
nation and no injuries. The ethical committee of Khon
Kaen University approved the research protocol
(HE561103).
Scraping intervention
The instruments of scraping were the Buffalo Horn
scraper, and a skin lotion to decrease friction. The ther-
apists have been trained and certified by the Ministry
of Human Resources and Social Security, the People's
Republic of China.
The head, neck, back, and limbs were scraped based on
some direct with 45 degree between the scraper and
skin.4,22,23 Scraping time was 0.5 h during 9:00-11:30
AM, on every Thursday, one session a week. Pressure
of scraping by the scraping therapists was mild (487±
22) g and moderate (627±11) g, based on the measure-
ments using Algo Med System.
Skills on the weightlifting ability
The ability of weightlifting was evaluated by measuring
the maximum values of the snatch, clean and jerk,
deadlift, and back squat.24,25 The participants have been
trained with normal exercise, and their weightlifting
ability have been measured before and after scraping in-
tervention.
Training volume and rating perceived exertion (RPE)
Training volume was determined based on the training
practice record of every participant, and the training
volume was calculated for every session in every week.
The value range of RPE scale 6 to 20 was used to mea-
sure the subjects weight sense after every training ses-
sion every week, such as, 6 is no exertion at all, 15 is
very hard, and 20 is maximal exertion.26
Serum biochemical indexes
The serum biochemical indexes such as creatine kinase
(CK), blood urea nitrogen (BUN), WBC, neutrophil
count (NEUT), immuno-globulin (IgG and IgA), tes-
tosterone (Tes), hemoglobin (GHB), and cortisol
(Cor) were measured at the 0, 4th and 7th week in
Ganzhou City Hospital, Ganzhou, China. Blood sam-
ples were obtained at the clinic of the sport school in
the morning before breakfast.
Statistical analysis
Data were presented as mean±standard deviation (SD).
Statistical analysis was performed using SPSS 17.0 Soft
ware (SPSS Inc., Chicago, IL, USA) (unpaired t-test).
P<0.05 was considered as a statistical significance. The
training volume and RPE values were described as
mean±SD for 7 weeks. The biochemical indexes were
analyzed with the single-group analysis for the level
and trend.27
RESULTS
Figure 1 Trial protocol
Weightlifting skills were tested at the 0 and 7th week; Train-
ing volume calculation and RPE score measurement were
performed every week up to the 7th week. Biomarkers were
measured at the 0, 4th, and 7th week. RPE: rating perceived
exertion.
0 1 2 3 4 5 6 7
Time (week)
Test skills
Measure bilmarkers
Calculate training volume and measure RPE score
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Weightlifting skills
Weightlifting skills before and after scraping therapy
were compared. Snatch and clean-jerk were increased,
deadlift was enhanced, and back squat was increased.
The significant difference was noted before and after
the intervention (P<0.05, Figure 2)
Subjective weight sensation changes and correlation
of training volume and RPE score
Changes in subjective weight sensation scale during the
study (Figure 3) showed that the subject's weight sense
remained stable (RPE=17.57 ± 1.44) when it adjusted
to increasing training volume [from (21 835±169) to
(30 569±1670) kg]. However, RPE score significantly
reduced at the 2nd and 4th week. With regard to the
training volume and RPE score obtained from every
subject, a correlation was noted between training vol-
ume and RPE score (r=0.242, P=0.602) (Figure 4).
The RPE score reached the lowest at the 4th week dur-
ing the whole intervention.
Blood biomarkers changes during scraping
intervention
Blood biochemical analysis of the participants showed
that CK and BUN declined from week 0 to 7 or from
week 0 to week 4 during the scraping therapy, respec-
tively, P<0.05. Although it was not statistically signifi-
cant, WBC and NEUT were tended to be up-regulated
within the normal range. Total IgG decreased a little
but remained within normal range, whereas total IgA
significantly increased (P<0.05), Plasma testosterone
level was tended to be up-regulated at the 4th week
and returned to the baseline level at the 7th week, but
those changes were within the normal range. The
HGB level remained stable (Table 1).
DISCUSSION
Some physical methods, such as acupuncture, massage,
sauna, water therapy, pediluvium etc. were used for re-
covery after heavy training since doping is avoid. Acu-
puncture therapy displayed the effects of increasing
speed-strength ability, reducing blood urea, and reliev-
ing acute muscular fatigue after training.28-31 The scrap-
ing therapy is beneficial for health care because it effec-
tively improves microcirculation,8 and up-regulates
heme oxygenase-1.32 However, to our knowledge, the
effects of scraping therapy on the athlete training has
never been studied before. The change in weightlifting
skill through scraping therapy intervention was ob-
served, along with others factors in this study. The skill
of weightlifting increases by 5 kg in the snatch or
clean-jerk with normal training for over 4 months,24,25
but the same results were obtained in only 2 months
by scraping therapy in this study, and some associated
skills deadlift, back squat, etc. were also improved.
RPE is a measurable subjective perception referring to
the amount of effort, in other words, RPE is a personal
feeling of the expending while performing a training.33
Figure 2 Changes of weightlifting skills before and after
scraping treatment
k
S SLC
Figure 3 TV (A) and RPE score (B) during this study
The TV and RPE score were calculated in every week. TV:
training volume; RPE: rating perceived exertion.
k
B
A
Figure 4 Correlation analysis between training volume and
RPE during the intervention
TV: training volume; RPE: rating perceived exertion.
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In the previous report, the weight sense was enhanced
by weightlifting training with increasing high intensi-
ty.34 However, in this study, RPE remained stable in
spite of the increase of training volume. Also, in this
study, a correlation was detected between the training
volume and RPE score (r=﹣0.242, P=0.602), but the
correlation was not significant.
The CK and BUN level increased with high intensity
weightlifting training.35-37 However, in this study with
the scraping therapy, those values decreased significant-
ly. The reason might be related with the scraping stimu-
lation. The level of BUN became higher with the in-
creasing of training volume for about 3 weeks, and
then it decreased as the body adapted to the training,
Strong training and maximum volume may cause sup-
pressed the immunoglobulin level, and inhibit the im-
mune reactivity.38 However, the IgA level significantly
increased in this study. Maybe the mechanical stimula-
tion of scraping can induce epithelium to secrete to the
surface of mucosa for hindering pathogenic to cell sur-
face.39 The plasma testosterone level was reported to de-
crease in the first 3 weeks, and then increased in the fol-
lowing 3 weeks by serious exercise.40,41 It was opposite
that the testosterone level had a little peak in the inter-
vention. The level of Tes increased at the 4th week and
decreased at the 7th week in this study. This phenome-
non suggests that scraping therapy maybe enhanced
the speed of recovery, and then the period of training
phase could be shortened from 6 weeks to 4 weeks.
The level and trend of HGB went down with the in-
creasing training but it kept stable in this study. The
plasma level of cortisol increased during the study,
which is in accordance with normal training without
scraping therapy.42,43 The metabolism of body can im-
prove after scraping therapy due to the increasing of
skin temperature and microcirculation.44
It was found in our study that scraping therapy facili-
tated the ability of weightlifting, induced the weight
sense, and improved some biomarkers due to the in-
crease of the training volume. Our study provided the
possible usefulness of scraping therapy to be integrated
in sport training. However, since the number of weight-
lifting athletes is limited, the sample size in this study
is small. Further efforts need to be done to find more
evidence of scraping therapy for sportspeople and to ex-
plore the relevant mechanism.
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